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fT) (57) Abstract: A data transmission method for performing the encryption transmission of digital information data, in which inhibit 
codes including timing identification codes are set, with no undesired inhibit codes included- in the enciypted digital information 

Odata. Digital information data in word string data is so encrypted as not to generate any inhibit code. The word string data includes 
^..^ digital information data so created that inhibit codes including a timing identification code are set and timing reference code data 
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where the timing identification code is used. By the enciyption, encrypted digital information data not including any inhibit code 
is created, and encrypted word string data including the oiciypted digital information data and the timing r^erence code data is 
created. The enciypted digital information data and the encrypted word string data are sent out for transmission. 
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m m m 

•§-fb(J:*y-coTCD-ft^W>^j:B§-^T;U=f UXAt L-C. 1 9 7 7 ^{Ji^HlS^«<^m^ 
(NBS) *^<2>^L/cDES (Data Encryption Standard) :^^A^^D?)4^rv^•S„ 

(Bt-l-<bliT'-:5') lJ:J;0S4i)?>ti'l>»JWAeoTBf-^'fb$ti'5ti:fct-. 

f>n-s.^iij(ctitr3-c«-^Yb$n. -eoi^. Dg-^^bHr'-^j'iits-^MT'-^^iilii:^ 

D E S B§-§-{bgP 1 1 l-'fft^$ n-So D E S Bt-§-{b$P 1 1 {C(i^46ffl#,$ tlfcBf-^fb^ 
7=--_-j.^^|A^^T^^ DESBg^fbSPl U3i3V>T^ TCT'-^l-Bg-^MT'-^l-J:-^ 
T^i^^n'&^M'Jt-tf^-^/cDE S:^xCli:<J;^Bt-§-{b^S7{)m$tiT. Bt-f-fbT'-:?'*^ 
JfM^n^o ^LT. DESB^^fbSM 1 Ti^'^Bt-^-lbT-'-iS'A^i^tJi^n. -)^*^DE 

il^^^tiy^D E SS-^-fbSP 1 3 \zmi^^ti^o D E S^-^-'fbgP 1 3 iJittBt^fbSIr'- 

^ t isi— (55i^w*w-r -s. c5 $ nfem-^<b^7*- *>{ftii&^ ti. D E s m^itu 1 



wo 03/096608 



PCT/JP03/05676 



2 

> (High Definition Television :HDTV) vX-r A^^^jg^^ tlTV^-So HDT 

BTA (Broadcasting Technology AssociationiijtiHSM^-gS^^) {::J;O^J^^ 
n/c^l&BTA S-002 (^tJ^^-rffM^n. Y. Pb /Pb ?fMO*>cDi:G. B. R?g^ 

o^joi:*^*^. Y, Pb /Pn m^om-^. Yi±m^m^^mM\^. Pb /Pr 
6 0 H z) <t ^7 iy-L.mm\zis^i^^^ i i 2 5 ^-r >t >^ 

5MHz ^■r'l>*><^^$n'&„ ^LT. mX\,t. Y. Pb /Pr ?^iCfOHD{I-^li. 
m2K^^n^m< (DT—^-yTt—^-j h\zm.r>h(Dt^ti^o 

0 2 (Z^^n-S-f'— ^■7;j-~-7-y hl-i3l>T. m2(DA\t^ B*#ffi^m*5l^ §3®jK 

(Pb /Pr t*— ^3^^J) (^listt-S^^-f v^?-©— §p>S:^LT^,^>&<, YT'-^m^iJ^^ 
t/PB /Pr t*— i57 3^^J®^/**?fM-r'S>7— KT'-j5'<D#>^{i, •fi?ij;tt^> 1 0 if'v 

vmmt^n^^ ip*>. Y7=*-^iF.^'js:t/PB /Pr m^\t^ 

1 0 e.y h 7- K*^^ncoT?fM$n-i. 1 0 t:*«y h 7— K^iJt'— ^J'-e* «9> 7— K^E 
iHU- ^J^t^. 7 4. 2 5 Mwp s i:^^a^„ 

OFF (Y) , 0 0 0 (Y) , 0 0 0 (Y) RXfXYZ (Y) : 3 FF;g:U^O 0 0 

o^/7ti 1 6M^7R-<?*^x. 1 Qm^7jkx^^zt^^i^t)-t "h" -^^^-^nx d 
FFh:g.i/o 0 0 h^lH^n. ^fc. (Y) itYr-^mii'^o'y-h'-^$>^zt^ 

^<ht>-t. ) /i^t>^'i.^-f' 5 >;:7-a!i=i— FT-*-i5' (SAV: start of Active Vide 

•7-K OFF (Y) . 0 0 0 (Y) . 0 0 0 (Y) . XYZ (Y) ) 
■ ^ >rmm=i- Kt*— ^ (EAV : End of Active Video ) ibW^ti^„ I^l^tc LT. 
Pb /Pr T'-^J'^^^Jld^oT^), #li5^#-r'-:S'.gpcc>itHut^. #>57*M 0 lf«y hltfiK 
^$n^ 4 9- K (3 F.F (C) , 0 0 0 (C) , 0 0 0 (C) . XYZ (C) ; 
(C) tiPe /Pr -T^-^J^m^tjcfK^r;- K-tf^^C t^Sr^^b-To ) .d^^^-SSAV 
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3 

-K(3FF (C). 000 (C). 000 (C). XYZ (C)) *^t>^'SEAV 

sAvo^^it^ Pb /Pb 7"— 3'^>^ijt-i5it'5#7'r vrvv+vi^gpt^ss^n-So 

4 7-K (3 FF (Y) . 0 0 0 (Y) , 0 0 0 (Y) . XYZ (Y) fcL<«3 
FF (C) , 0 0 0 (C) . 0 0 0 (C) . XYZ (C) ) (^-:?l^rti. tL^ibO) 3 7 
-K OFF (Y) .0 0 0 (Y) . 0 0 0 (Y) ^) L < li 3 F F (C) . 000 
(G) . 0 0 0 (C) ) 9- K[5l^*'l>l^^±7'r >|5l«B?:Si5:-r^fci6(^^><D-e 
*fc. m^k<D 1 V-K (XYZ (Y) 4jL<liXYZ (C) ) |5)— 7 U- 

S^n— Kt-*— E AV.h^l' 5 > C^m-^^^^i—h^T—^ S AY t<Dm.&\(Dfc!sb(Dii(D 

*oTli. Yv^'-^^.^imt^Pa /Pr T'-^^^'J(D*/^?{coi>-r. iJ'^sv^'ati 
=1- Kt*-^ S AV*> U< liE AV<l:J^j?g-r.€>^-r S VtTMffi 3 - K ^^^/c^ 

-K*^. «Jh=3-K^u-^^^6^nT^,^^„ m^i^-S^^^- Ki±. YT'-;5'^^ij:^t>' 
Pb /Pb t-*-^'^^J©*>5?76M 0 1^ -y h '7— Kyij7='-3'-e^^ i: EI3t:i^$n 
^PD<. 000h~00 3 h;Rt>*3 FCh~3 FFh (1 QM^W > fiP^. 0 0 0 

000000 0- 0 00000001 1 :^xf i i i i i i i i o o ~ i i . i i i i i 

1 1 1 t^tlSo 

^.mRrlPs /Pb T'-^^^?U<&:■a^-^??f^i5g$n'S.HD{H■§■cDi/'J T;MEJli-MLT 
li> HUii!i(^BTA{cJ:^-C$iJ^$nfc^l*&-^^'I.BTA S-004 \zj:^ HD SDI (High De 
finition Serial Digital Interface) (-ipSaLfcjgiH^tTO ^ ^:6^^1=&{b$nTV^^„ 

HD SDI izmui^tzi^m^z^^xit^ YT^-ij^m^imt^Pe /Pr 

^^iz)s<.i^EAyRxf SAY i}W^ntc'7-( y-y'^yy^y^'W^m'^L^^tifc 

7- KjEillb- 7 4 . 2 5Mwp sx2=148. 5 Mwp s t-t^ 1 0 f 
'y hr^-h^^iir'—^tLxm^^tL^. }f0M^-^^niz$>^Xl,t^ 
l^7*-:J'$P<^itMl-> 0 e.y b^^^^n-S 8 ^-F (3 FF (C) . 3 F 

F (Y) , 0 0 O.(C) . 0 0 0 (Y) , 0 0 0 (C) . 0,0 0 (Y) , XYZ 
(C) . XYZ (Y) ) *^^fiK>&^a^7-r 5 V^^Smn-KT'-iJ^ (^aSAV) *^ 
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4 

m^ti^tthi:!. ^B^^^f*— ^'^©isait-. ^^^^ 1 0 t^-y bmmt^n^ 8 7- 

K(3FF(C). 3FF(Y). 00 0 (C), 000 (Y), 000 (C). 0 
0 0 (Y) . XYZ (C) . XYZ (Y) ) *^«^>fig'l>^a^ ^' ^ >rS*i 3- Kt'- 
^ (^mEAV) *^|E$ti^Ci:li:^j:'i.o 

«T&t'.y h (LSB) *^^«±<4e'y h (MSB) ^-e;i»<JilS<Xi3IO iB^ti'S d ttci J: 0. /^• 
7 ^'sft^^i/'J T^l'-f'— i^'tC^l^^n. $t>ti:. -e<7)v'J T;b7'— 

>y hfeillb- •e?y;lti. 14 8. 5 Mwp s x 1 Obit = 1 . 48 5Gbps^ 
I' ^ X . Bg^-f t $ n fcHD-SD o I ^ xa:>m.mt^n o Ttc (DHD-SD I (f-^ ^ t# 'I. J: -9 
HD{t-^«: HD SDI tciiitte L-rHD-SDHi-^-ldf^gl -etl*5P-:5'{sJIIS& 

^riiUT^EiULT. m-smm^^ HD SDI icipftaLTH om^t-p ^nicS^*< 
mmmfjk^n'j y^^-^-zrxiv:^ ^ HD-sDi{i#ic^i>TOHg-^<k 

ff^jn-sHD^t-i-^: HD SDI izmui^rwD-sdim^^zM^-t ^m-smm^Mmm 5 

T&^^jEltB^n-S.HD-SDI^-^DHS^^ HD-SDIBg-^-fbSPiei-l*^^ ti^. HD-SDlH§-^<b 
$13 1 6 izit^ ^i??fflm^n/-c0^-^fb^T'-^ DD K t^M^n^o HD-SDIBt-^{b§P 1 
6{^fcn^T^i. HD-SDKt-^-DH S;6^ -etit- v U T;^//^°^ (S/Pm^) 

^HDm^izn^ti^ -^(DHDm^^zisif ^m^v-'-^mz^ Bg-^-^b^-x-^j'DDK 
^zx-:>x■^l^ihn^mm\zu-pfzDB si5^{:i^^mmmm-^^m^tix^ B§-§-{bH 

D {t^36^*ff^^ $ $ «^ d . Bf -^{b H D {t-§- 1^/ N° 7 u U T ( P / S E 

*^JJzn,S7J)^*fe$n-CBg-^{bi/ U T/UT-'-iJ'DHS E*^^M$tl'l>o ^LT. HD-SDIBf 
■^fbgP 1 6 «=.Bg-^fbS/ U T ^Ux*- iJ' D H S E t^mHi ^ tl. -$^*^HD-SDIB|f-^{bgP 1 

7*— ^^jSE^ 1 7 <^ili;-C^5ill^tiy-c:Hg-§-{bi/ U TJVt'--^ DH S Eli. 
iHS&l 7<Z)fffi5St^^^$ny£HD-SDI«#fkgpi 8l^^*^$n^, HD-SDI^-^-fbSP 1 8 
izit^ HD-SDIBt-^fbgP16lJ:^i^$n'SBg-^'fbltT'-:$^ D D K *>®-e*>^B§-^{b 
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5 

is (:}■ ^ Ift^ 7-*- $3 , m-^Y fcliT"- D D K «k ^ T ^ai) t> ti ^ Mi mtJt D E 
H^^nfcHD mollis HD SDUCiitiifLLy-cYT'-iJ'^.^iJS.I^FB /Pn T'-^^.^iJc^ 

^Mib:^:?/^ n J: 0 1# t> n 7 - K^sf*- ^ Jkn i-^-r p / s m.^7b^Tt>nx 

7C ©HD-SD Ht-§- D H S A^H^ ^ n 'I. . 

^ LT. HD-SDI^-^fbSP 1 8 7{>v^,t#^,tL^HD-SDHt#D H S t'T--^7'a ^7 
^ 1 9 (::jit,^^$n. t*T--:^-7*ai;^^7i$' 1 giJifci^-r. HD-SDHMDH S l^S^X H 

^c-ht^nc-S/i^ Hi^l-li. JiJzlioll 5 i:i^$n'S)Bf#<b^illv/XxAi::$>o-ri±. 
HD-SDia-^fbgp 1 8 l^*5C:J-'S)Bt-^{bv^ U T;Ut*— iS' D H S E d'C'V^T^ta-^'fbMStc: 
iPi^^fc-rctliincO. k*T*:t-7*ai?i^^^ 1 9 {^*5l>THD-SDI^-§-D 

ns{zm'o^<uDm^(Dm^TbmiE\z.^=f^tji< ta^xL.^o ^:tizfji^^ m-^umm 

mHi^^mm^t^ HD-SDIB§-^<b$Pl 6{^:^5l^T. HD-SDI«-1-DHS*^HD«-^ICP$ 

tctito/£DE S^SCtcJc.SBg-^'fb^sO.ajiJ^JfE^n-r. Hg#{bHD{M>6^?fM$n^(3* 
/■cO. HDOTOP^^T'-^$Pl-«^it3- K. ip-^. 0 0 Oh~ 0 0 3 hJ^I>'3F 
C h ~ 3 F F h ;6-*^ * nT l,^ ^^j: (j: ^> ;6>*^^ -f . Bg-^-fbH D m^(DB^i^7'~- ^ $Pi- 
li. ^-SW^^joT. ^It3-K. ipt>. 0 0 0 h~0 0 3 h;^t>' 3 F C h ~ 3 F 

t(Z)i:$nfcB^-^<bHD{t-§-tJ:So*<Bg-^<bv U T/Ut-- ^ D H S E tIj^J^^^ ^T. 
^nz&^HD-SDIBt-^'fbSP i 6 d^^T*— i5'eillfi& 1 7 ^il UTHD-SDim-^fbSP 1 8 -^(hiS 

V ^ ?f^j5K-r -i> ^ ^ 5 > ^fgJSiJ ffl =1 - K U T# ^ n T 0 . H D izM-^\ < HD-SD I 
•;t;Ut'-:5^DHS E7&^ HD-SDIBg-^-fbSlS 1 6 f>T'-:5^^Eiilli& 1 7 ^Jl i;-rHD-SDl 

^■^{b§pi B'^.^^Kii^ti^ii. HD-SD i:m#<b$P.i 8i3*3i^-r. v^^^ti^ ^) r 
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6 



izm^ $ iifcUii^ iztU^-z:^ VB^<t H D m^ *i ^ B^iSx - 5^ IJ: # ^ n-4> ^> <D i: 

^ S AVfe L< tiE AV^J^^-T'&^lt^i- KA^v 'J 7 )V'T-^\z^m.^nfzW>^t 
L-Ct^m^nrL^ 9JSA^fei;^o ^E-LT. Bg-§-{bHD{5#t-*5tt'&l|*^T'-^§Pl- 
^*n-S.*>Oi:$ tifc^lh^i - K y T ^Ut*- t::^^ ^ ti/cgP:^ t . ^' S V ^ 
S!p3-K7='-^SAVtL<«EA V * J^fig-f ^Jh n - K *^ v U 7 ^Uf*- iJ' t-E 

■^T&^Hi^ ti-& -r. IE bl>9- KIllS^A^i: t»nnj:i> d t iztj, f) , Hg-%{bH D 

HD-SDHi-^DH StIj^ MiEJ'j:p»3W^Wi"^ ^>f^ ^ ^ tint < 0 . i^T'^y'a iy ^ 9 ^ 
1 9^^i5V^-C. HD-SDI^-^{tgP 1 8 ^^ ^ (DHD-SDHg-^-D H S tC»0*V^T:S^ ^ H-i. H 

C:OJ:-9''j:^tP^li. HD-SDIBf-^fb^P 1 6 tiIfcV^-^. HD-SDHi-§-D H S )6^*H 

lsbh>n^ mW\ izU^tzDES 15^ Id i: B^#Yb^S*^;5fe $ n ^ c: i: I- J: ♦? Bt-§-<b H D 

m^i!j^j^m.^ti. ^nic^^< i/UT;b7*-i5'DHSE*^t#t>n-rejii$n>sij:^/c 
- 9 izm.^ $ n^cgp^ ^^tszt\zti^x[^i^dz tizm^-f-^ « 

< ® . 3^ ^ > iragSiJffl =1 — K ^-^t?^^© =1 - K*<^lh3 - K $ iXT?f^;ig^ n/c 
iSJUt-Mffl t ^m7='-i5'B|f-^fbeSI^. m^itiy T;L'T'-^7{)^:7^mM>^j: 

tx'^j^^ztiztji^hT-'-'^mmism. JSiXf^ ^(Dm.iMizm^n^hr'-^Bmmm^ 
m^L.. ^t>(-. m^^t^ m-sd\m^(Dm<<D. ^yc^'mm^-i^'k-^mm 

<7):n—h'7bm±:=i- t^nxM!^^ titer i^^jvm^r—:^ t^^ I V^liB'Jffl 

>; T ;ut-*- tilo c^t ^ ni-So* <r^i^^ ji^mur— ^ iz^mt^m^M l 
- 5^ izm^ < Bg-^<b^E0;a*^]5fe^ n/^T'-f ^ ji^^mr-^izm-^ittim^m ut. tc 
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7 

^m§^^t^' -iiy^ }vmm.7'- ^t^^^y ^mm:^- kt-*- ^ t ^-g•^/cB§-^ 
fb 7 - k^iJt"- ^ ^?fM u . ^(DBg-^fbv - k^iJt"- ^BM-r^ < itai-r t 

m^'T'-^ Bmmmit. ^ -i ^y crmmm - k t?i®ij<^ =i - k mm^^^ 
T'-iJ'^. ^ycrmm^-b^^m^^i^titi^^ s.yirmm^-b'T-^ ^ 

v^Bt-^fb^ii^JfeL-r. ^ih=i- F ^-^^'^i:v^Bt■^fbf-V )i^mnr~'^ t 

Bg-^{b9- K^ijT'-^'^ffML. ^©Bf-§-{b7-F^ij5"— ^^g7M-r-<<SiaiL. 
tb^ n^-cBg-^-fb^- F^ijT*~:5'^l:f#T. ■€-OBt-§-<br7- K^ijT'-:5';6^^mO ai^tifc 
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8 

1t^^* ^>^-rti$gn- K^; L-r{if$ffi^n7^j:U^ih=3- K ^ ^nT?^^$n/cT'-r 
©Bg-t-fb^- kj^'Jt'-^t&^^ixo £ts$n/-cHi^{bT'Y v'^^'^nt^T'-^i^.'^-^-fb^ 

$ tiT. m^^-Y^^^ V^Bg#f bT* ^ ^ ^Ht^T*- ^ W ^ n t i: . 

-ecDBg-^fbT"^ ^ ^ult^gT"- ^ ^ ^ -r 5 virsm^i- Kt*-^ t ^^^/■cBg-§•'^b7 

^■7"-^{cBt-^{b^3®*ifeU-r?^ASL/::B§-^<bi^ U T;Ut'-:5' «:{EJIIt-'l>T'-:J'Bf-^ 
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9 

fig^ti'&Jt'^t-is^.^x. -e®Hg-i-<bi^y t;1't'-^*^. ^^Hj^c^ihn- K*^i> y r 

<DiyV7J]yr—f'(Dm&t^^lEiznt>ti:ho LX. JMtli^ ti/cB^'tib'? - K^|JT'- 
^ /6^ ^>|)i 0 Hi $ tifcB^-^lbx -f V ;Hf ^T- - 5^ (ii^-f ^^I-^{bM^^^/cM^- 
2mi^x^(o\.^Tti^^\zBm-^ntzmBizm^r~'^Bm^m^\ m^i,t. hd-sdi 
titers i> ^ ^Hf igT*- ^ t^-(^y crmm =• - ^'-bm \.^^ntz^-^ ^ > ^rs 

$n/cB§-^fbi> U T;U7*— :5'tcS^*V^T7C(75S/ T;PT'-^'?:fl^-r'&T'-:5'Bt-^<b 

fEiMt^iaffl^n'i.i:t> mtf^^T'-^^^itB-mtK Bm^n^^mt'^')r)\^7'- 
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1 0 

I113{i> HD«^^-ol^TO^it='-K^:^-r*ll-^?*-l.o 

EI 8 Ci. II 7 (Z^^n^l. Y7"-^B§-§-{fcgP®^ 1 (^:S:#:^fife*?'j^^i-7*a -y ^«J5g 
E 9 li. 0 7 {Z7r.^n^Cr'-:$'V^mtU<Dm 1 (^^^M^J^^N-T-Za .y 

01 2{i. El? (::^$n'S>C7'-^'Bg-^'fb§PO||2<^=R#^^«3J«r^-r^a.y 

Ell 3i±. Ell 1 iZTjk^^n^tm'ei^a.amw^UjSLXfmi ziz^^n^twn^e-y^. 
El 1 4 El 7 iZTjk^n^YT'-^m^^t^^iDm 3 (DMi^mj^m^TT.-ryo «y 

mi 5li. EI7tJ:^$n^CT'-5'Ht-^-(b$|5©^3(^^#:<t^^J^^t-ya.y i^^t 

^m-^^^o 

mi 6ti. Ell 4 i^^N$n^p« ^u§p:&tKEii ^izm^n^^^vuiz^i.^^r'- 
^(Dmi2^^Rxf^^t^\^(omm^^.-^n^mitmr^^^_^ 

EI17«. EI8, BI9. Ell 1, 012,EI14 ^Zfm I 5 (D^^ izm-^n^^m 

m^nizi-^^xm^^^^tib^-v^^n.wm^^\^o)ii^(Dm't7}ki-^a-j c^mi^m-^^^o 

El 1 8 li. EI 7 {c^$n^Yf-*-^'Hi-§-fb^|3(D^ 4 oMi^m}^M^^i"^° "J ^« 
;?KE]-eS)'S.o 
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1 1 

022 li. 018.019.02 0^Zf2 I (D^^ {ZtR^ tl^^l^^^Ui^^^X 
0 2 5 0 2 4 iZTjk^tl^Yr-'-^mMit^mm 1 CD:P:#:«^0iJ^^-r7'a >y ^ 

flln£0-e*^o 

0 2 7 0 2 4 \z^s^ti^Yr-^m.^it^(Om 2 ©fl:#;^j?g^i>^^i-/a .y 
^fi£0-e*'l>c 

0 2 8 0 2 4 l^^^.n-S C7*-:?m-§-<fc$P<^^ 2 ©A^^^^^J^^-f^'a «y :^ 
0 2 9 ti. 0 2 4 iZTsk^n^YT^-^m^imo^m 3 <^A.#«^*^J*^-r-rD«y 
0 3 0 li. 0 2 4 (c^^n-S CT--^^-^<bgPW^ 3 (Dmi^m^m^^-t-fay i7 
03 lli. 025, 026, 027, 028, 02 9:5:t>'0 3 0(D^^\z^s^n^ 

03 2li. 02 4 l^;^$n'i>YT-*-^5'^-t-fbgP<^^4 ©:P=#:m^^J<^^i-v^a>y 

03 3 ld;. 02 4(^^$n^CT'-^tI-§-<b$|3c^B4®:R#^^^!l^^-r7*a.y ^ 
;i#fig0X^*^o 

0 3 4 (i. 0 2 4 iZTT.^tL^YT'-^m.-^it^O^m 5 ©fl:#:^^«?!l^^-rra .y ^ 
0 3 5 li. 0 2 4 t^^^n-B CT'-^^-^<bgP(^^ 5 (DMi^m^m^^-ty^^ 
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1 2 

@36ti>EI32, 11133, ^3 4:5^0^3 b (D^^iZ7iK^n^m,^^±^\zi^^r 

m&\^7jk^n^Ml^iS\,^Tl,i^ HD-SDHH-^JlMtiiSP2 1 :6^«^^t±l^n'I.HD-SDKt#D 
H S b;UT-*-;5'JF^)5g$P 2 2 lJ:-(it|^^n^. HD-SDHt-^D H S li. ^J^li. E 2 

m^iJ<hPB /Pr 7'-:5'm^'J^<^-s^T*^t^$n^HD^S-i-^^:. HD SDH^mtta L/cY 

-< ^m:^- K 3 F F hRrJ 0 0 0 h ■bm^'^ ^tixmi^^ tlfc 9^ ^''Stp^ 

=1— K 3 F F hj^t>*0 0 0 h?r#t)\ 0 3 \z.7^^n^t!a< (D^ 8{i©=i— K 0 0 0 h 
- 0 0 3 h;Rt>'3 FCh^3 FFh^fe. It^S** K ^.K 

T^Cl^^ltn- L/c=t.h-???^fi£$nfc*>Ot$tL'&o ti^-pT. HD-SDKh-§-D H S ti. 

-S^-r 5 >:riiSiI=i-Kt^n^ 3 FFh;Rt/0 0 0 h7&^ 3FFh. 0 0 Oh, 0 
0 0 h^V^-9ll|l)?-elB2?iJ$nTV ^)7)\yT—^\Z^^^tli^h(DiiVX^/o'^\.^^Z. 

M"7U;bf'-i5'?fMSP2 2lc*.^Tli. ^fb§P2 Z\zi3\,^x^ HD-SDHt-§-DH SIC, 

7&^^>^#^.4^'l>HD-SDHM-§-DHS' li. NRZ I lE^gP 2 4 a -y ^7||^$p 2 5 til 
m^^tl^o ^ a -y ^7^^gp2 5 tJl^^Tli. HD-SDim-^-DH S' l^Ol^TO^a-y 

/7 a .y i7 3^gl5 2 5 ;6^^>f#^n'l. a .y i^fg-^C Kli, NR Z I 2 4 1^^^ 

$tl. NRZ I EMI5 2 4li. HD-SDHf-^DHS' {^-^l^TCD ^ a >y ^7<f-^CK^ffl 
Im:(DNRZ I (Nonreturn to Zero Inverted) ^ It 9 » ■^nt-.fcO^ NRZ IE 

^gp 2 4 t> N R z I m^i^ta ^ titcm-smm^D use ib^mm ^ n-c. ^m^t:^ 

i7^y-rv y^U2 &\z^^^n^. V^U >:rgP2 6 {-li. :^c3.y^^^ 

2 5 ^ a .y ^^-§-C K *>{fti^$n. •f'X ^ 7 >^ y >^§P 2 6 HD 
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1 3 

U > ^SP 2 6 ^, 7> 7 V7*/l/^a*^g?l^$ n/cHD-SDlfg-^-D H S D A^StB $ tlT. 

ffi-^CK^><*$&$ti. »T*^^^>i:l-i5l.>-t:. HD-SDI^-^DHS Dtzi^^n-S. ^'-f^ 
^ 3 FF h:S.D^O 0 0 3FFh. OOOh, 0 0 0 h iH,^ oJUD^T'SB^iJ^nT 

7- Ki^iw{t-§-sws^iMtB-r^o 7- Kiiis^m-^?^fi£gi5 2 8 7&^<^^^m^n-i.7- K 

|n)^«-l-SWSli. S/P^^$P2 Tt^f^l^^n-S, S/P^^gP2 7 tc^o-rti. 
HD-SDim-^DHS Dt::^^-!.. 9- K|H]«B{g-^SWS t^^jft^Z-cy- Fl^imA^^^n^c 

fe^-(?c^s/p^i^M^^f do ccDcfco/jis/'p^^feai-cfco. hd-sdhh-^dh 
SDt, ^^76U 0 t:>y hr?- k^iJt-— ^t^n/cYT--— ^^.^iJ^Pb /Pr t-*-^ 

S/P^g|gP2 7*>^li^>n'&2 0 h7-K^jT'— ^DHPl±. 
2 9 Id'^^i&^n'S.. T'-:$'^SIgP2 9t^*)^Tli. 2 0 e«y h 7- KJiJt*- ^ D H P 
aS^S^-r ^ >^r5='-^'DAV. a^ffitt7'-^'DAAS.l>*Mli*^T'-^DV I 
fig^-r 5 v^^-r*— ^J'DAVti. 1 0 t'-y h 7- K^iJ^^'TYT'-^J'm 
^ij{ci3tt-6^'r 5. ViTSiin- KT*-^^EAV:Rlf SAV, V##7'-;5'. 
<^tb^f-^7'-^^^- 1 Otf.y h7-K^iJ^^-rPB /Pr T-^^n\^i5\^^9 ^ 

5. vrsiin— kt*— r5'EAv:s:t>'sAv, 7 >#-§-7='- ^ . ii^o^^tii^?-^^"-^ 

l^-h/i)^ 7— FIUM^*^.!: t>n/c^> .h-eb'-y bfiS^tLTft^tl^ 2 0 t:*<y h7— K^U 
7*— rJ^ ii^n-S^o S/c. MMIiftbT'-^DAAli. 1 0 t*'y h 7- F^iJ^^-TYf'- 
^^^iJt^ifclt'S.liSibT"- 10 tf.y h 7- K^fJ*fiS-tPB /Pr v'-iJ'^.^iJt-iStt, 
'S.Mtov"-^ i:*^ rf—YnW^^mzhiL-^^v vmSL^t\'-^nhtl^ 2 0 e«y 
V^-^n'r—^ h^iX^o ^h\z.^ figB^<t5=— ^DV 1 0 t*'y h 7— K^O 

f -y h 7 - K n ^ iiK-r p B / p R %n ct ^ ^^m.'r— ^ u ^mi^-t h c ^i-^ 

f «y h 7 - K ^'J 7"- iJ' <h $ tL >!> o 

7*-:5'^»2 9 *^^,^#^tL^Mft^57^' = >i^7'-:5'DAV, aS^ifiJjT'-^ D A 
A:R:t/«gB^#T'-:5'DV I b;U7'-:5'?^fig$P 2 2 *^f>sim^tl-r. Bt#<b 
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1 4 

ti^o liT'-^iiiajsps 2i±. ^«)is^$nyciif'-^7DEY$:Bg^{k§P3 u^#t^ 

mr—^ DEY\zJ;:*)^ibi^n^MR^H^"^^tz. D E S S.'l.i^ti. i% 

HI 7 Bg-^-fbgp 3 1 ®:i:#:«m0ij^r^-ro zomi izTT.^n^^^^tu 3 1 (^=s= 

i^mf^Ml^^-^ T ti. 2 0 t' 'V h ^7 - h'n'f— ^ -e*) 'SfiftB^^T^*- ^ D V I f 
h ijgp 4 0 \zi^M ^n^o h 4 0 li. aSB^^T"- ^ D V I ^ . lot* 

t' >y h ^SiJSP 4 0 ^> t# ^> n Yii-^B«7-*- ^ D V YRXJ^ C <g-§-B^#7-*- ^ D V 

Y T*- iS' 'm^WM 4 1 1 0 t: .y h ^ - K^iJ «rfiK-r Y{g-§-B*#7'- D V Y 
Ht*-^ D E YteiJ: O^fe^n-S.^iia'Il-ti^oyiD E S73^Cl-J;'S>Bt-§-{b^!n.S*j6feL. 
Y<g#lft#7'-:5'DVYl^So*<Bi-§-fbY^^ll^M7*-^DXY^ 1 0 b*.y h7-K 
^J^fi£-r*>Oi: LTJ^^-r-So tfc. CT'-^'Bt-§-{b$P4 2ti. 1 Ot'.yb'7-K^J 
* C m-^B*^5='- ^DVClc:^ il7='-i5'DEYl^i:9^s?>'=>n^ ^ilij le:=fj^ o /c D 
E S^^ld.fc'SB^-^'fbM^itSt. C{g-§-B*^f'-i5'DVC(cSoXBg-§-fbC{i-§-B* 

»f;{)-'l.|^. YT'-^Bg-^fbSM Uc*o-C«, Y«-^fl*#7='-:$'DVYl^>:^f-r>S,Bt 
^itism'k. ^ihri-KO 0 0 h~ 0 0 3 h:5^t;3 FCh~3 F F h^m^^'^tii\,^ 
^0\z L T^TV^. YlS-^-BlfeliT-*- 3^ D V Y izm-:^ < B^-§-<bY<M-i-B*#T*- iJ' D X Y ^> 
miJi3-K 0 0 0 h~0 0 3 h:Rt>'3 FCh~3 FFh^^^^=i:v^ 1 0 f'y hV-K 
^iJt-'-^J' ^^nt-fo Ih1^1-> Ct*— ^Bt^<b$M 2{;i*o-ni. CfH-^B^ItT-'-^DV 
CtC^f-SB^-^-^bM*. K 0 0 0 h~0 0 3 hRXl d F Ch~ 3 FFh^ 

^^$-yr>d:i^J;-9 l-UXtf^'V C{B-^B*#T'-i$'gPD VC Bif-^-fbC{i-§-i!*^ 
T'-:5'DXC>^. ^it=i-KG 0 0 h~ 0 0 3 h:S.i;3 FCh~3 F F h^-^l^tJ:^^ 
1 0 e.y h 7- K^Jt*-^ ilTtKi-o 
C:(DJ:-9{3L-r. Y7*-^Bt-§-'fb^4 i;5^t;C7'-:5'B§-^'fb$M 2*>t>^^»^»n 
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1 5 

-g>. 1 0 ti'^y h 9- b'^nr-^^m.-tm^itYm^mmT-^DXYRif i o e-y h 
7 - mr- ^ ^f&i-m^it c mm^m^r- ^ d x c tf .y h aggp 4 3 tj:t%^ ^ 

^LT. f-y hfiM§P4 at^^^Tli. 1 Otf'y h 7- K^Ut'-^S' ^r^-TBll-^- 
fbY^-^-B^^T'-^ DX Y t 1 0 t*.y h "7 - h^mr-^ ^j^-tm^itcm^i^mr- 

^DXCt ^mSi L T. 2 0 t' .y h 7 - K^IIt*- ^J' ^AS-TBg-f-^bB^liT*- :5' D X I 

r—^^m.-r\i^^<mmr-^Dx i fe. ^iJb::i-Ko o o h~o o a h:Rt;3 fc 

h~ 3 F F h ^-g-S7^d;i.^4><D<t ^n-l) <! iitCT'.C^o 

B^-^{b§P 3 KDihtir—^ t^n^m^itm^r-'^DX i li. B§-^{b^s^ 3 0 

^^^JMm^tLT. >'UT;bT-'-i5'ffM$P3 3 l::iit;S!^^ti'S)o v T^Ux- iJ'ffM^P 3 
3t::S.-pTli. t-'-^55-|ISP 2 9 *^^.Jltt5$ tiTBlf-^-'fb^IigP 3 O^MOL/c. # 
/7;6^ 2 0 ti->y h 7 - h'mT-^ ^fo^-rmS:^^ 5 >7-T'-r5' D AV;Rt/SMSiJT■•- 
^57DAA^. B^^{bM$P3 0 *^'5>jlltll^nfc 2 Ot*>y h^-K^ijT'-iJ'^Sr^-rBi-^ 
•fbB^^T'- ^ D X I t T-'- 4 5 tl'g.o 

g^-f 5 y^T'-^'DAVtMMMft^^T'-^'DAAi:*^^•r•^'&Bt•f■{b2 0 If-y b 
7- K^jT'-:5'DXP^?^^i-'l>o t*-:5'^«$P4 5 {::i3i>-rt#^ 

n>&Bg#{b2 0 t'-y b7-r-K5^ijT'-^DXPti. P/SiEg|gP4 6 (::^*&$n'S.o 
P/S^1^$P4 6{c^^T«. Bt#<b2 Oti*-y h 7— K^^iJt'- D X P tJ: P/ 
^iHkm^m L -r . Bg-^<b 2 0 e .y b 7 - K^iJt*- iS' D X P iz:^^* < Hg-^^b y T ^l^T* 
- ^ D X s D ^Tjf^fiK -en^ X V v-r i; > ^gp 4 .7 l::#t^i-^, 

vv-ru >^^4 7 (i. B0-^{b-> U T;Ixt'— :57DXS D ^ 7 >7*;uM^ 
*feL. X^7>-7';uM*^*^ttt>tl/cB§-^{bi>UT;U7='— rJ'DXS C*?f^J5£LT. 
tl^NR Z I EMM 9Mit|A-^^„ NRZ I EMM 9 X ^ >7*;uj50;H*^;6^ 
ft'=>;ixfcBt-^-fb->';T;U7"-i5'DXSCl3oi,^T©NRZ lE^^tT^o -E-ni-ckO. 

NRZ m^a3 4 QtcibH^T. m^it^ntzm-sdim^. wt>. m^im-sdim^D 

T m $ 4 1 ^ ^ < fcB ^ n „ 

4 5 Ja^^f(DSP:^;{>^ x-rJ^^a^M 5 lC*5V^Tt#<^n'I.Bf-§-fb 2 0 t*'y h7-F^'jT' 

H 8 9 li, gl7 li:^^n'i>Y5^-iS^Bt-^'fbgP4 1 :5:t;C7*— ^'flWb 

gp 4 2 ^c-pv^T<D^ 1 0 8 l^i^^n^m 1 <^)*#i|tfiK0!l>6<a?ffl 

^nfcYr-^ Bg#<bgp 4i^t;iii9io^$n'i.^i A^ggffi $ n/-c c 

-:5'Bi-§-{bgP4 2Am-^^n-C. 0 6 {^5^$n'5Bg-^fb$P3 1 A^fl|^$tL'l>i#B'lc:i±. 
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1 6 

©igHicistt'&^i i:m, mi 2m. m \ zm^tzitmi imi^i^m^ntzmMizm 

1 2 8 h^^^^n-l. UvX^m;'7T-'-iS'DRZ<lriMtt;L. -en^DESBf^?^ 

D E S Bt^?f^i5gg|3 5 4 t^l±. Ht"- ^ D E Y i^^M^tl. DBS m^ms$cU 5 4 
• ^S?X^ai:tlT'-:J'DRZ(^^^,^T®^T'-^DE Y(3j:oT^i6^n^MJJ^fj!^-p 
/cDE S:^^©Bg-^'rb^lf -^J^ti. 1 2 8 fci-'v vmf$lt^n^fi^^7'-9DEZ 

f& Ufc U i^X ^ D R Z ^JMtbt- -S> ^ l-Ti o 

e.y hmtbiaJB D E S Bi-§-?^^SP 5 4;6-^?i^n^Bt-^T*-5'DEZ$:?g^ 

•t^ 1 2 8 h(^-9-^<^ 1 0 t'.y b^. i^m^-f-^DXAi: LTmOtb-To tf 

^^Ugps 1 te:*)^T{±. — K 000h~00 3 hJR.tJ'S FCh~3FFh 

*^^*^n/c 1 0 tf'y b n— K^WLfc 1024-8 = 1016 {it^ 1 0 b*«y b 9- K 
7"— :$';6^^lft$^TV^'g>o ;:Lnt>0 1 0 1 e^iOl 0 e-y b r7— Ft"— ^^y&^ 
Wt-S 1 0 t*'y b 3 — K*^ ^ ^ Ugp 5 \ \z.%\ (Dm.'^T F UXt-*— ^ LT^I^^ 
4l^Ym#B*{tT'-^D VY^Jf^J^S-T'l) 1 0 ti*-y b7- Fc^*^*^Wr^ 1 0 f-y b 

y ^ U $P 5 1 (c:^ 2 Of^dJ T F b X ^ L T#t,^ $ n ^ «a^7"- ^ 
D X A {iifS; U TMb-r -i) O $ tl -g. o 

mX\t^ Ym-§-B*#7*-^DVY^ffM-r-i> 1 0 f.y b7- F:6^*^^Wi-^ 1 0 t' 
'y bn- F^li*#7— F7=-*-iS7=i- Fi:lift>\ ^ ^ UgP 5 Uc1^^$ tl^t 1 0 1 
© 1 0 ti*'y b^-FT^-^J^A^^^^Wr-l* 1 0 t'-y b=i— K^1^^7- Kt'-:5' F 
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1 7 

by- Ft*— iJ'*^ 3^ep*M^^ti/i^lJ:tA£oT^.J^tii$n'&„ -eUT. M(KSLilT'- 

1 0 t:*«y h'7-K7'-^li. JiIIl>:»J$nT. 1 0 b*-y h 9 - K^iJr*- ^ ^fig^B^-§- 
{bY«-§-II*0T'-i5' DXY>S:ffM-t'g.o tJ^oT. Y{t-^B*^T'-^PVYli. ;^ ^ U 
$P5 1 dfcV^T. JtiBiSLIgJT'— ^5'DXAli:P&L;fc^ill=^-F^#^fJ:v^3- K-vtDn 
-K^^.^S(j-r, flt-^{l:Y{I-^B^#T'-i5'DXYi^^^$ti'S>z:<bt::7^d;^„ 

El 9 t^i^^ti-S Ct"— ^B^-^<b$M 2 (c■^l^-rcD|| 1 om^ffi;?£0^Jti. 1 0 t:'>y h 
^ig$n^y^ U$P5 6 iiT*-:$'DEY*^iit$A^^^gL|gj^^gp5 7 ^gr^^T 

^DXAA^, pi^UgPB 6{C^20^aiT Fix-XT'— ;5'^L-C^*&$n'l). 

^=e';gP5 6(;:^b. FO 0 Oh~0 0 3 Yi^fZ FCh~3 FFh*^l^*^ 

tlfcl 0 f-y ha— F^WL/i:l 024-8=1 0 1 6jiO 1 0 tf-y ^^-Ft*— iJ' 

*^t&ilfi^n■rv^-l>. -eb-c. i:n^<^n o i 6{@®i ot*'y h^- Ff-^id:. 

*^J&-r-S 1 0 t*.y h a— K*^ ^ ^ U$P 5 6 t;i^ 1 (Omihr F UXt-*-^ LT^**^ 
$n-i.C{S-§-B^#T*-^D VC^J^Jjg-T'S 1 0 ti'>y h '7-F©^^*^Wr-i> 1 Oi^-y 

•y h=i-F<&B^{t7-FT-'-iJ'=i-F^ll¥l>\ ^^UgPS 6 (-t&$fl$nfcl 0 1 6 {@ 
(D 1 0 t*.y h7- Ft"— iJ^J^^^^W-r-^ 1 0 t*«y h 3 - F 7 - F T"*- 3 — F 

m^y-VT"-^ =i--h' t^t^ m^it. mi o^^l*5l^^:^£p*M^f$ny^:^-e^$tL'l> 

^□<<D 1^1 (Dfimm^^t^^ »T)6^^5?*J^M<^©4>i:l;:. #11*^7-^ Ft*-^ 3 — 
F^fcWLfc 1 0 t:*.y h7- FtcFSlJTs #^7- Ft"-^ n,- F^W-T-S 1 0 t*-y 
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1 8 

1 0 t'-v h7- Kx-i^t±. mi^IB^iJ^tlT. 1 0 t'-y h 9- K3^iJf'-:5'^^-rBi-^ 

±izE©lll8S:t/0 9 (c^$n>l.s^#:M^^Jl;iS»-p -ni. ^^U^5 1 5 6 (c^ 
^';$P5 125:1/5 6 l^#t^-r'l.^co^$nTl^;S,56^ SLiJ^^gP 5 2 5 7 
5 6 t::#t$^-r t to t: d t t -i) o 

timm ^ ntzY^-^ ^ m^<tu 4 1 j^D^m 1 2 n-sm 2 ^ 

ti^. *iS(^lf*(^l5ffll-i3lt'l.^ 1 1^. mi 2m, ^ 1. 3 3S^fc{i^ 1 5^t3|5 
H 1 1 \zfj<-^n^Y'r-9mmtUA l lCol,>T0^2 0e:#:«^^J(i. 1 0 t'.y 

h 7 — k^ut*- ^ *;5g-r Y{t#B*jt7='- D V Y ^ n ^ ApM^ ^ a mMu 6 

1 Ht'-^DE Y;6^XJt^$n^gLi?^^gP6 2 ^M^T^ij^K$nTl^'?>„ 
{^LX.T^L. ««0^li*^iaS-r^„ ilO!§Li(^:S$P6 2 ;6^?>ilS{±l^n^«SLi^7"- 
^'jT'->$r^L. W|gn-KA<^lhn~KO 0 0 h~0 0 3 hS.t/3 F C h~ 3 F F 
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I 9 

Tl^^C>-e, 1 0 b 3— K{c:^l^T%;t^ 1 0 tf.y h 3— Kli, 0 0 0 h*^ 
^3FFh^-??. 102 im^^. "t^lX'^ ZH^<D I 0 2 4^<D=i— K(c, 0 0 0 
h;^)^t> 3 FF h^-eimStc I 1 0 2 4 ^-^©=1- K^a#-^>Sr{^f-f 3 ^ ^-f-So 

m^itYm^m^r-'^DXY^mf^i-^ l O f-y h'7-h**<t^'<t l O f-y bn 

1f^a-K©:3-F{4gS-§-^M i . Bif-§-fbY{t^B*^T^-iJ'DXY*^ii^-<^'lt^ 
n- K©=i- K^aS-^<^C i . ^miJT-*-^DXA/6^'t<g. 1 0 t:*-y ha- K(D3 
- K{4aS#<l:E i i: $t>l^. Yfi-^B^^-f'-^D VYT&^i: 
Sga MJ lc@H ^ ti ^ ^ih =3 - K (Dmm \ , Yim-^m^r— ^DYY7b^t*)m 

n 

Ci = { (Mi-Nl) +Ei} modN2+Nl 
(ib. { (M i -N 1) +E i ) mo dN 2 { (M i -N 1) + E i ) *N 2 

Ym-^Vk^r*—^DVYitl Oiiy bU—h'nr'—^^f^-th(DX$)^(OX'^ Nl 
^ihn-KO 0 0 h~ 0 0 3 h ©{iiJ-e* 0 . ti^^T. 4 ii^tO. N 2 li. 

1 0 t*«y h 3 - FOM^3&^^«ih^- KtoMif^^LJ/cMiJ. mt>. 1 0 2 4 -8 
= 10 16 ttj:^. 

HX. -etitiiJ; 0 1 3 lZ7sk^n^m< 0 0 0 4 hcDn- 5 ^ 

3 F B h O =1 - K{4g#-§- 1 0 2 O^XOzj- KfiSlsgBtiiife ^ , Ym^m^^'— ^ 
DVY>6^*^^1f^a- KOn- Kfirg||-i-;6\ 0 0 0 h 3 — Nifi#-§- 1 ;^)^ f> 3 F 
7 htDn- K^iaS-^ 10 16 ^-^^(7), W^n- LTj^^otl-?. 0 0 0 h;6^^ 3 F 

m^-^^^miz^ 'owi^n^^- h'ikmm^iz^ mmmr-^DXAi)<t^ i o tf<y 

O .4h0n-K^aS-^5*^f>O3 FBhcDn— Kfi:g||-§-l 0 2 0 . K-fir 

ai5Hi^®=i-Kfea»#*<t#^n. "^M^t^^^tYm^v^mT^—^^DXYjb^t^^ 
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2 0 

mm^ibn^^i— h'ikmm^c i ii^nm-t^ i o ir-y hn-K*^ m^itrm-^m^ 

h 7 - K ^ij - ^ ^ Afe-r C fi-^B^^ft 7='- ^ D V C /6Mit$^ $ n ^ *dM^ V i a fW^gp 6 ■ 

«J5e-r^#fH3lii. 0 1 1 {^^$n^iLiJ^^^6 2{::i3tj-<l>m-r-i.gp^<h^ii©r^ 
rJ' D X A ti. ApM=e i a ?tmp 6 3 {^-fit^A ^ ^ ^ ^ 

^^iJf-^^^L. 1f^=3-Kj&<^ih=i- K 0 0 Oh~ 0 0 3 h;Rl/ 3 F C h~ 3 F F 

^ ^*fe-r /c a6 ©ijo?^^ i a ttm ^ -9 o <^ c .m-§-B*^T'- D V c t^^-r 

Ym^^'^^-^ T)YY\zn\^x(DM'e'j ^timw-tnmz\^x'iit>n^ ^(d^^ 

K^^n-So lfT*^^Bf-^{bCfI-§-B^^7'-^5'DXC>&-'^'S.tf^=>-K«. 
-§-{b$P 4 2 {3o^,^-r^Dm 3 (^):S:^i|«^^5!l^^-t-o H 1 4 tJi^^tl^^ 3 ©:B:#:«^^J 

t^um^tifcYT-^^m^imi i :ri>*ei 1 5 iz^^^n^m 3 
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2 1 

tcmm ^ x - ^ e>ii^s<z)«aj ^^f - c ^ /j: ^ o 

0 h~ 0 0 3 h;Rl>*3 FCh~3 FFht-r^iit-^m^^tlfci>(OX'U<^ It^^ 
/ct05i:^n'l>lt^lc:ffll.vt>4a<S„ ^L^. 01 4 {j::^$n^ Y5='-^S'B^-^{bSP 4 1 

\,^x(Dm2 coM^mmm . *Pii^-^ ^y^^ ?t»$P e i o a:^#j i-sh ^n-s^^u^e 

y =e y 6 6 1 0 t' <y h -7 - K^iJt"- ^ ^Mg-f" Y{t-§-B»T'- ^ D V Y AU^^ 

^n-l. 0 0 0 h~ 0 0 3 hRZfd FCh~3 F F h t-T^ h txmf&^ntzh(DXti: 

p«=&UgP6 6*^^> Y(g-^lft^7'-iS'DVYlziS-:?*<^mY«-l-Ift^T'-5'DVYM 
36<iMtii$n'g.„ Y{t'^l|*#T'-:J^DVYO»j2i^l^*/co-Cti. Y^-§-ift^ 

T'-^^DVY^rJ^^-T'S.^ 1 0 ti*'y h7— K*^ -en^^t-S 1 0 If hn- Kl-IJ&D 
T^a6^nyc»i2ir KU;^^^o-r«#J2.^n. ^yt. Yjg-^H^^T'-^DVY©^ 
mLl-fe/co-rti. Y{S-i-««T'-jS'DVY<S:?^^-r'S#l 0 e^y h^-h'ibK »i2i 

tb$tL'S>„ ^LT. ii<7)J;^ni:»i2iT KbXt^fcHT K^X<h(^rBl© 1^^ 1 

■^ti\z^Kf^ p'^Ugpe 6 t;:»ti2i^n/cY{t-^B*#T*-i5'D VYTij^^-^m^ti^ 

K CO t5H A^ttfg 3 - K coSgffl^tz n (Ji^gf L T@5 $ n -1. ^) i: xjfm ^ntzt(Dt^n 

^ n - K (D<?^>{)^'ffl <^ tlTff^^^ n/c Yft-^B^mr*— D V Y ^ . ^ihn - K (Dl^B 

^•^B^#T-*-:5' D V YMtc^J^-r'i)tSiiJ^m/c-r(Z)-e*'S>„ 

p«^';$P6 6*^^iilttJ^tL^mmY«-§-l|^^7"-^DVYMli. ±izE®llIl 1 tci^ 
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2 2 

!fP6 1 izim^ti^. m±^- K*^ffi^3- b-commm^m^n^ o o o h~o o 3 

h;&l/3 FCh~3 FFi:$tlTV^^Y«-^B*^7=■•-^DVY^|s)^^i:. ^ihr^-K 

*aM^v^atll3t§P6 1 t::*o-r«. g^m Y{t-^B*^7"-i$' D V YM(^o^,^-r®ip 

(c<fc ^ Yit-^ff^ftT'-^' D V Y{c-:?i.^-r(DM^ V 3. o^HM^IlIlitz: LT^tI^> •€■© 
|g^l-ao%>T^i6 ^ ni> $ nfc =1 - F <Sr . Bg-^fb Y{i-§-B*#T'- ^ D X Y lno 

K =^ # * t^j: V>Bg-§-fb Y^t^B^^tT'- ^J' D X Y iz^^ ^H^ZHztH^^ 

3(Z)cfc -9 {-LT. HI 1 4 tir^^n-SYT-*— i^'Bi-^ib^M ^c:ol^-r<D^ 3 CD^#^# 
fi5c^Jli*^T(i. Yfl-^l|^#f-*-:S'DVY*^^=&UgP6 6 l^cfcoT^aiYm-^II^^T" 
-iS'DVYMlC^Sl^n. An^=Ev^iaMm$P6 113 J; ^T^tb YiB^lft^ 

7*- ^ D V Y M ^,^ T 0|gg|*^^T*3tiT. l©-§-<b YM-^Bjfe^-r*- ^ D X Y T&^f €> n 

m^r-^DVCibK ^JLh3-K^1t^=i-K(^fgH^flcgB^n'& 0 0 0 h~ 0 0 3 h 

l§^liifflt^e>tL'S.c -eu-r. mi 5 (3;^^4a-SCT-*— ^Sg-^ibSM 2 ^::ol^-^(7)^3 
cD:P:#;ttJ5g^Jti> ±7iKcDmi Z\z^^n^CT~^i^^^t^A 2lZ':>\.^X(Dm2(OM 
mni&miz^ iP^^i^^a^»:gp6 3tDA;'7#JlJ:@B$ti^^=e'Jg|S6 T-A^iU^ntc 

h(D{zm^-t^h(DtLxm}^^n^. 

y ^ U $13 6 7 1 0 t: -y b 7- K^iJt^*- iJ' ^^"T Cm-§-fl»7*- D V C 

■^n^ 0 0 0 h~ 0 0 3 hJ^Zfi FCh~3 F Fhtir^iitxmf^^ntzhOXtJ: 
< . If IS =3 - K »it =1 - K i: tmtE-r ^ ^Mo i,tX^ If $g n - K O n 

^^•;§P 6 7 7&^f>. C{f#B*#-T'-^DVCi::»^*<^tbCft-i-Ii*^7'-^DVCM 
A^jiiaj^n'S.o »T*^'l>^=&Ula5 6 7{^:iJt:J■'5C^■§•B^^7'-:5'DVC®»iai'?^:R^;^^ 
teUtd:. 01 4 (c:^$n^;^^';ifP6 6 ^-^5Ct'&Y^■^B*#7'-5'DVY<Z)S^i<?^S. 
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2 3 

§15 6 ilzi^M^ti^-. K7!)^ti^=i- FcoSBH^M-@5$n-i> 0 0 Oh~0 0 3 

h;g:l>'3 FCh~3 F F HXK^^Cm^-i^mr-'^ DV C tmmz^ #^il:=i-K 

^J^tb-f'So t(Dm.. M^^i^^omnUQ 3ti. ^mc{S-^Ii*{*T'-^DVCM{;: 
ic J; -i> C {i-^B^^T*— 5'DVClcol,>T ©Aa?t^ >^ ^ P ^ MW. I- U T^f ^ (D 

±ai©iiii 4:5tt)^Bi i b \z7jK^ti^M.wmf^M\z^^x{t. AD-M^v^aM^^spe 

^Lxtti^-hm^e-y^amnU^ iRzfS 3{zm^-t^ii(ot-^tix\.^^t\ SLic 
fg^gpe 2:5:1/6 4 j^miJT--i5'DXAiJ:'f-t^T. m^<^SLifT'-jS' *^^L 
T■en=l:*^«^i^3- o^^gp 6 lRxf& 3izim-t^h(Dttj.-rzthx^^o 

HI 1 7 ti. in 8 l^^N^n^ Yr'-iJ'Bf-^fkgM 1 (DW 1 (^:i=^*^J5X^?iJ{-:fe(:t-^SL^ 
^^$P5 2, m9 \Z7]k^tl^C7'-'$^0^<\:UA 2 (Dm KOMWrnf^M^zisif^^m 
5 7.011 ^Xfm 1 4 l^^^^^n-S Y5=*-5'Bi#'fb§P 4 2 RX/m 3 

®:P:f*«^^J(^#/7lci5(j-^SLiS^^SP6 2. Jtt>\ HI 1 2JSi.xfm 1 5 {z^^m^n 
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2 4 

^ C r-^m^itU 4 2 2 JkXfm 3 <DMi*'mmm(D^^ {^^stt-SSL^fl^feSP 6 4 

7 tc^$n-i)SL^^*aJ5 2' t^i^oTli. ^'^/v^'SPS 3' ^ZIMBA 
;/37'-:5'D I Tl^So*< l&fF^r^f ^T. 1 2 8 f-y MtfiSt h $ ti -1. * -^^ > ^J' 

AESm^mf^^S 4' li. 2 0 0 1 ^tz:^B!Si^««®T®@5i^m:Rl/S^I5W 
(N I ST) *<^^fiL/5:AE S (Advances Encription Standard) ys^K^ULtz 

^T--:5'DE Yfc{*$^$tL. AE Sei-^JF^^^5 4' (i. ti > DR 
Z' lCoV>T(D|if*-iS'DEY{^cJ:-pT^i6t>n^MJt;iti^^/cAE S:^5t©Bt-§-{k 

$r^TV^. ^j^i^. 1 2 8 Mt^.h^n-sB^-^T'-^'DEz' ^iiiai-r-i.. 

A E S B§^?fMSP 5 4 ' t^hnhn^m^7'-^V>EZ' t'-y blXdl^P 5 5 ' 
t'.y MXtH^PS 5' 8§-^7=-*-^DEZ' ^ffM-r-i) 1 2 8 ti*<y 
1 0 ti'>y ^^^eiSLISJT'-^DXA' tLTmoaj-To f-y MRtb^S 5' 
*^^t#t>n'l.i^mi^7'-^DXA' li. SLiJ^^^5 2' 7b^^j2im$ti> ElBti^ 
$n-g.SL^^^§P5 2. 0 9 t^^^n-g-SL^^^SPB 7, 01 1 1 4<?)^^lJ: 

^$n^sLif^^ifP6 2. S-t;^. 01 2;rz>'0i 5 o^>5?{-^$n'&sLis^^§P6 4 

7{)> ^ mtb ^ tL <S ^iKSLifT'- ^ D X A icf^c^D © i: ^ tl 'S) . 
01 8:RI>*01 9ti. 0 7l^^$n*Y7"-:S'Bt-^fbgP4 llkTfCT'—^^ 

■§-<b$P4 2 ^z:^^,^T©^ 4 (D^^mj^M^Tr^^o 0 1 8 ic^^tiS^ 4 ®^#^fife^J 
$ n/-c Y "T- 9 m^it^ 4 1 'BCtfrn l 9 ic^ $ ti -SH 4 0*#:^fi5«?lJ*^^3Rffl ^ 

;*:M©ff^(D|BHlc*5l:l-^^ 1 l^S. ^1 2^. ^1 3:^^/c«^l 53lt::i2 

0 1 8 \z.7j<^fi^Y7-'—9mmYM 4 1 lc-:?V^-C©^ 4 ©M#1tfiK^?iJ«. 1 0 t*>y 
h 7 - F ^iJt"- ^ ^ J?g-r Yffi-§-B«7"- iJ' D V Y tH^^ $ n 'l>iPi^^ a. a t^»:g|5 6 

AD^^v^arn^gpe Hi. 01 it-^^n^io^^vo-aiii^gpe 1 tnm(Dii 

- K^07=---^ ^m.-tm±-=i- K^#^^j:^.^H§-t^l:Y^t#B*^t7=--^?' DXYl^^mt:^. 

1 2 8 t^-y Vmi^t:^iX^lyV7.9^t!'r—9DRZ^mdi,h. 'ttl^T)ES^^^ 
^$P7 2 l^^^J^-T'S. c:©bi^;?.^$P7 1 \z\t^ ^mXtJT'—^Ti I T*^«$&$n^o 

D E s nwmm^ 1 2 tz«. nx- d e y h{im^n. d e s ^^mm.u 7 2 li. 
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2 5 

u x-^ m:;': 7"— ^ D R Z lo-p r ©IIt'— ^J' D E Y (w <k o T^a6 1> n ^ ^IiJ i^tife o 
yciDE ST^iCtDBt-^^b^rmv m^lrt. 1 2 8 tf>y hitfigi: ^tl^SB^-^T*-^ D B Z 

t'<y h^^-g'JSP? 3 (i. m^T-^DEZ ^ffM-t-S 1 2 8 t*.y b ^ 1 0 t*-y h i: 1 
1 8 t'.y h i:(^:J^iijL. 1 0 k*'y h ^fi^^DMSL^T^- iJ' D X A 1 1 8 f>y htifi£ 

^/i. t'.y ht^giJ^P? 3*>f,f#^n'S>Jijlffl7*-:$'DXBt±, l^. -y h AP»$P 7 4 IJI^ 

t'-y b^SiJgP7 3/6^^.(7)1 1 8 t*>y h^f^O'jf ^fflT'-^J' D X B Icl 0 t'-y h7-K 
^,j^-_^>^j^-^Bg#{bYm-tB*{t7=-*-^DXY*ti*.y hiD^LxT. 1 2 8 If «y h«fiK 
©T'-^'DXB + DXY^J^^L-r. ^n^VVT.^^! \ izXIlT-^ ti^xmM. 
f -So -ent^J:^. US^X^gP7 1 Sl50t-> 153^A;'JT'-:5'D I t izifS LJ/ir Ui^ 
X:S'ai:tF7'-:$'DRZ=S:iiltbb. If'y hADW$P7 4 *^^>^#^n-l.7'-:5' D 

X B + D X Ytc/^J L^fc ^ aj:^-r'- D R Z ^^^-f^ Z t irLfJi^o 
mi 9iz^s^tl^C7'-^^mt^4: 2 ^co^,^T©^4©:P:#^fig««l^i. 1 Ot*.y 

oT'feo. ±m.(Dpa< izLx^ m^^n^cm^m^r-^Dvc^. i o t'>y br? 
^im^^^i 5 11. 0 1 8 izTTs^n^n^mm^^^i o tmm^z^ wx^^^i \, 

D E S Bt-^?gj5ggp 7 2, ti' .y b 5}f iJ$P 7 3 :R.t>' t* «y b APffSP 7 4 ^ ^#^T'1«i?K$ H 
Tl^^o {BL. HI 8 (C^N$tL'I.M^^SP7 Olc*3lj-'g>t:*>y b*n»gP7 4 t:.y 
b53'i'J$P7 37:)>t>c^l 1 8 t*'y b^t^®!)fMfflT'-37DXB tADi^^S^ia?t»gP6 
3 t> Jtm $ ti^ r 0 f 'y b 7 - K^iJf'- ^ ^^-TBt-^/fbYm-^B^^T*- ^ D X Y ^ 
*MI^-^$4a-r. 1 2 8 f.y b«^O7'-j5'DXB + DXY^?g;?fe-r'l>0(i:^LT. SL 
iSf^^$P7 5 lcj3C^^ t:*<y b:!JDM:§P7 4 t:<y b55-i'J§P7 3 *^^>0 1 1 8 tf-y b#l 
^WilftMffl D X B tlim^^ ^ D^^§P 6 3 ^.Jiim $ tl-^ 1 0 .y b 7 - K 
M7'-^^^-#-Bi-t'fbCm-i-ll*#5='-5'DXC tA<#^i^^tiT. 1 2 8 b'-y b«^® 
T'-iJ'DXB + DXC^J^fiK-r^o ^OfteWt&fFli. m \ ^\zp^^i\:h'S^MM^Ul 

±^®0l 8:5:i;01 ^\Z7r^-^n^M.Wm^^\\.^to'^X\.±^ ^D^^^S^^aM^gpe 
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2 6 

4 2 (iioV^TOm 5 a)A#«^^?y*^-ro 0 2 0 t3^$n>5>^ 5 ©=^#«fig{?!l 

<7)-T?*>9. ±7^(Dm<\zLx^ i^.^^^^^tl^Ym^^Br-^DYY^. i 6 f.y h«7 
- mr-^^m-tm±::i- h^^-^^t^y.^m^itYm^mmr-^DXY^zm^-t^o 
sL^is^gp 7 6 1±> 01 s{Z7j<^H^^m.m^^7 0 tmmiz^ us^x^^p? i, 

D E S Bg-^J^figgp 7 2, If -y h ^^fijgp 7 3 tf >y h in^§P 7 4 ^ n 
TlN^o (SL. Ell 8{^^$n'I.SL^^fe^7 OJ^islt^tf.'y hiDm§P7 4*^ l^-y 
h53'SiJ$P7 3*^^01 1 8t*'y bm^o^Bi^mT'-^ DXB ttm^^i^ ^^mM^^ 
Itf'ibmm^n^ 1 0 b*.y h»7-K^jT'-:5'$:^-rB§#{kY<f-^ll*{i7'-^DXYfc 

56M*^$;i^-r, I 2 8 ti'.y l>;|#^07=*-i5'DXB + DXY*?f^^t->?>t^l-^LT. SL 
m^^Ul 6 {^jb^t-Sb'-y h*p^$P7 4li. f<y h:^iiJ$P7 S:^^'^(D 1 1 8 e<y hM 

^(DmMm^'-'^ DXB tMM'e 'Jo. amn^Q i ^ztm^^^n^ i o t*'y h^-k 
DXB + D vY^j^^-r^o -^omo^mmt. mi 8^z^^^tl^n.^m^u^ o tm 

<D-^^«9> ±i&(Dpa<izLx^ m^^n^cm^v^Br-^DYC^. i o t*«y h-? 

SLI^^^g[P7 7li> 01 9 {^^$n'S>SL^^^^7 5 tl^I^ttJ:. l-i^^^^Ul 1 . 
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2 7 

D E S Bg-f-?^fi£$p 7 2 , tf-y h^SiJ$P7 3;Ri;'tf.y bUmUl 4 ^:$:#^T♦«J^)c^n 

b^fiJIfP? 3*^^© 1 1 8 f.y h«fig©lliilfflT'-r5'DXB^*D^=&v?a.at|l^gP6 
3*^f,3SltB^ti'5) 1 0 e-y h9-K^ijT'-:5'^fi£-rBi#fbC#-^lft^f'-;5'DXCi: 
*<^*&$tLT. 1 2 8 t'.y b^fig<^T'-:5'DXB + DXC5:3T^^-r^©{^^UT. SL 
^^^gP7 7{c:iJtt>g,f-y hAo^gP7 4 f.y h^i!j$|J7 3A^^©1 1 8 b'-y h« 

DXB + DVC$:?^^t-'i.„ -e®#0|&m±> 01 9 (3;^$ti-i.SLi[^^g|J 7 5 <h|5| 

mn^n 7 0. mi 9\ii7jk^n^cr-^ v^<m 4 2 <z)^ 4 ©A#:;K^«?iji^i3t:j-'i. 

iL^^fegP7 5. 0.2 0lc:^$tL-S.Y5='-^'B§-^'fb§P4 1 5 ©m#:«^^?ll^-*5^:j■ 
'I.SLI3^^^gP 7 6. :S:l>\ 0 2 1 Id^^n'S.Cf-^Bf-^fbgM 2 5 

3O0 2 2{C:^$n>g.Mll^$P7 0' (d^^Tli. US^X^§|57 1' *^ 

t)7'~'$^D iTizm^Lx^ m^it^ 1 2 8 t*.y hp^^$n'&i^s;'x^tB:^T'-^ 

DRZ' ^MAE sm^mj^U7 2' izmif^-t^o AESB^^mf^U7 

2' ti. 01 7 {^^^ti-SSL^^^tPS 2' (ciJlt-SAE SBt-§-?^J^gP5 4' <hi^^^ 

AE SBt-^JF^^§|3 7 2 ' tc{±. ^t*-^ D E Y t^^^^tl. A E S Hg-^Jf^gP 7 

^^IiJic^ji^^fcAE s:)a^t©Bt■^fb^^7<.^^ m^if. i 2 8 t*>y hmf^t-^ti^m^-r 

-^DEZ' ^m&-t^o A E S B^-§-?^fiX§P 7 2 ' t'^i^m^n^^^y'-^ T) E Z' 
li> t:>y h-55-fiJ$P7 3 ' (^{^l^^n^c 

h^iiJSP 7 3' (i. ag-i-r-*-^ D E Z' ^J^^-T-S 1 2 8 fci*-y h ^ 1 0 t'.y h 
t 1 1 8 t'-y h ^{^:9^tljL. 1 0 tl*.y hti^cDM^L^T'-^DXA' ^118 tf.y 
h^fig<^!liiiffla'-jS^DXB' t^m-t'So t -y h ^^fijgp 7 3 ' t^^n^^ti^MU 

n.^T'-^DXA' f§L^^^$P7 0' *^^iim$n> 01 stc^^n-ssLigj^^ 

$P7 0 , 019 (::;^$>L^gL^^^$P7 5.02 0 \z.^^ ti^n^^m^^ 7 6 > ;S^t>\ 
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2 8 

4' {zm^^n^o i^-J btm^T ^' l O e-y h^-K^iJr'-^^r^-reif-^- 

3' d>f>©l 1 8 ti*.y h;itfig©M^fflT'-:J'DXB' 1 0 t*«y h 7- K^i]t'-:5' 
fi£-rB|f-^'ftY{i-^l|*«7'-:J'DXY$:t:-y bAD^LT. 1 2 8 t:*-y h«fig(^T'-^D 
XB' +DXY^ffMU-C. -^n^bS^X^SP? 1 ' {;:A;'jT-*-i5^ LxMil-r^, 

XB' +DXYl;iPcFi;ycUv^X^Hi;':T-*— ^DRZ' <^i^tB^'l>il^l-7^j:'l>o 
1112 3 ti. El 6 <hffl^-^*3$n/-c«M^^o-r. *ilait>i<®S5Htii5Ct^^ 1 7 

]S^/cti^i 8^t3iBm$n/cfiB^{ci^^f-*-^iEjii7^^c7)^j*^^jfe$n-i>. ^m(D 

H6{col^T^i. g5EtzML/-c(Z)-e. ««iJiBBi€ia§-r^o 

iI2 3 iJii3iA-rii. |lI6le:iJ(t'&vUT;U7='-:5'?fM§P3 3 d^^iMai^ nr^EJH^ 
n/i:ilg■^^bHD-SDIffi-^DXS 56^ /^•7 ^;^T'-:5'?fM§P8 1 lJ:«fc ^ T^lj" ^tl-S, -'n' 
7b;UT'-iS'?f^fig§P8 1 t::i5t>Tl±. lt-§-<bHD-SDim-i-DXS76^l?<t$P8 2 tc:#t$g$ 
n. ^{bgP8 2«. Bt-^fbHD-SDIffi-^DXSi^. •^rnA^y-yyU^illllFtc J: 0 ^tt-S 

^tiytBt-^fbHD-SDHH-^DXS' ^T^^-t^. ^{bgp 8 2 *>^t#^n^l©-§-ifbHD-SDI 
m-^DXS' li. NRZ m^SP8 3:Ri;'^a.y i7S^gp8 4 i::{**&$ti-l.o i^^a.y 
^7||^gP8 4 {^*>-pTli. Bt#<bHD-SDI^-f-DXS' {3ol,>-C® ^ a .y ^^-^C 

^□•y^^^gPB 4 /&^'^>t#^>n'S^7a«y ^J^ft-^CKli. NRZ I 8 3 

NRZ I«$P8 3t±. Bg-^<bHD-SDHS-l-DXS' (::-:? V^•r<D ^7 a .y ^{f-^C 
K^ffll^TONRZ imM^'nOo ■^tHZJ^'O. NRZ I Et^SP 8 3;6^?>NRZ IE 

^Ti^nc $ n/cBg-^<bHD-sDHt-i-D X s c ^mm $ tiT. -enTi^f'x ^ 7 >7* > iJ^'gp 

5 7&^e>7; V >7';U^Ii/6^gfi5^$n/cBg-§-{bHD-SDHt-i-DX S D*^«ai^tiT. ^ti 

7 - K|S|«B«-^ffM$P 8 7 {^*» o Tl±. ^ a .y i^U^U 8 4 A^ ^> n-S ^ a .y ^ 
m-§-CK^>#^$g$n. »T*^^*><!iT% Bf#<bHD-SDI<s-l-DXSDlC^*tL'&> 
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2 9 

v^r^zi— b'r-^ SAW iiL<\.tB AY ^m^-t^^^ 5 yc^'nm^- h^t^n 

3 0 0 h7&<. 3FFh. 0 0 Oh. 0 0 0 h t^^r>mmx-m^i]^nx 

7-KiRi^«-^sws^s:jai£B-r'So ^-b^mmm-^nm^s itf-i^mm^ti^r^-b^ 
mmm^sws^i^ s/p^^sps ei^^l^^n^. s/p^^gps 6{j:*c>-c«.. 

'fkHD-SDHf D X S D tc^^-r -1. . 7- KlslS^fl-^ S W S izt^ -p /c -7 - K|W|«3*< t 
/c^xh-^'fDS/P^t^^a^^f 9o iIOJ:-9?'<£S/P^^;l!aSl-J:0. B§-§-<bHD-SDI 

■§-fbPB /Pn r-^mnt7b\ ^ >irS?$n- KT'-iJ' S AV25:t>*E AVtco 

8 6 7i^t>^#t>n^Bg-^'fb2 Of-y b 7- K^iJt'- ^5' D X P T-^ 
:»m^8 8 {^{*,^$n-g.o ■T'-^^MS 8i:i$)^Xli.^ m^<t2 0 t:'«y h^-K^iJ 
7'-:J^DXP^, Sa^-r ^ V^'r'-rJ'DAV. MMSAr'-iJ' D AA:Ri;e^-^{bii* 
^T'-iJ'DX I iz-^i^Wl-t^o ^ V^^T*— ^DAVli. 1 0 f 'y h7-K^iJ^ 

fig-rY^-^'m^rJ{;iijlt-S:5^>r ^ Ft'-:5' E AV;Rt>'S AV. ^-f V# 

■i-f-iS', m^^^n^'T-'^mt^ 1 0 b*>y b7-KJ«J«r^-rPB /Pr t*-^^. 
^jtwfct:)-^^^ ^ KT'-^EAV:Rt;fSAV. v >S#7"- ^J' . 1^0 

^^n^7'—'^mti3\ ^-Kipi^^^^^tifct^-etfy b«M$nT?#^n'i> 2 o 

e.y hr;- K5^ijT'-^t$4a^. fiM?fil*T'-^DAAl±. 1 Ot*.y hC-K 

?'J^^-rYT*-;J'»J{3*5(j-'&Ml*T'-^^ 1 0 f.y h7-K^iJ*fi£-rPB /Pr 

-^5'm^|J^^*3(:^•'l.?iftf)T'-^5'^/i>^^ 7- FlelK^*^.?: ^n/c f.y hM«$n-c|i 
^>n^ 2 0 tf-y h 7— K?ij7=*— iJ'ii^n-g.o ^ t>ti:. Bt^-fbB^^tT*— ^ D X I li. 1 

0 1* .y h 7 - K^ij ^ m-^mt XT-^ m^'j I- *5 (t B*{iT*- ^ u ^mm-f ^ ^^mt 
Ym^m^7-'-9DXY 1 1 0 t'.y h^-K^ij^^-TBfmPB /Pr T'-^^.m^ 

^>n/c*><l:-et'-y hM^tlTtf^ni. 2 Oti*-y h 7— F^iJt"- t $ tl-S.. 

7='-:$'^li§|5 8 8 ;{)^^f#t.n^fiM^-r 5 >i7*f'-:5'DAV. «g»T'-^DA 
A:g:D^WfbB^^T'-i5'DX I li. ^^°7lx-;i.7='-i5'?^^glS8 1 ^JUm $ tlT. tl-^ 

{b^ffigps 9 {^#t^^n^o ^#<bMs§P8 9 ti. «-§-<b$i?9 0 tmy'-^m^w^ 
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3 0 

m^it^ 9 0 2 0 t' y h 7 - K^iJt*- ^ "^^ B^-^itlft^T'- ^ D X 1 lc:J>f U 

DV I 2 0 h "7- K?ijT'-r5'^^-r4>©<h LTB^-T^c 
o;)M^mf^mi,Z$>^r{t. 2 0 f'v h7- K?ij7"-^-^*'S>B§-^{bB^#T'-^DX I 

I ^ . I 0 f .y h 7 - F^ij ^/Jg^Bt-^-fb Ym-^-B^ltr*- ^DXY^lOt'.yhv-K 
n ^ f^tB^^it C ft-^B^T'- ^ D X C ti:55-iiJ L . -e 4i t> ^ liSiJ "T ^ » 

V^Wmi 0 0;6^^t#^ti^Bt^{bYm-§-il*#T'-^DXY5:m^-^fbC{t-§- 

fl^i0T---^Dxcti. YT'-iJ'ti-^{b$i3 1 0 i:^-(jcr-^m^<tui o 2{c^/7#t 

il^^n^o Y^'-'^m-^itUl 0 i;ai>'CT'-r5'm-f-{b^l 0 2c^^^(:ili. liT*- 

Yv='-:$'^-^<b$P 1 0 Hi. 10 f-y h9-K5?iJ«r^-rBt-^<bY<f-§-l|!fe#7'-^D 
XYCi. Si5='— i?'DEYtcJ;0^a<)^n-SWl{ciiS^ofeDES7^iCtc:J:vS^-^{b^® 
iiML-. Bg-^<bY«^fl*^T»-^DXY(e:»-:?< Y«-^I|*#7'-^DVY^ 1 0 t'.y 
h7-K^iJ^^-r^®iLTM^-r4.o Cr-^m^it^l O 2t±. l O ti'-y 

h 9 - m^m.i-m^<t C «-§-B!fc{^7'- ^5^ D X C IJ:> SIt*- ^DEYlz^f)^isbi^n 

^mwnz:m^tzDEsi5^{zj:^m-^imm^mL. m^itcm^mmT'-'S'Dxc 
Yr-'-^m-^-<tui 0 iRzfcT-'^m^^tui o.2*^^>^^^#^>tl'g>, i o e.y 

h r7 - K^iJt"- ^ Yft-^-B^^tT*- iJ' D V Y^Xf 1 0 t' «y h 7 - K^iJt"- ^ 

■rc{t-§-B«T--:5'Dvcii, ti'-y bMg^Pi 0 dium^n^o -^-LT. e-y ha 

§§M 0 3 tc^-pTli. 1 0 ti'<y h 7-F?ijT'-^*;?gi-Y#-§-B^#T--^DVYt 
1 0 tr-y h 7-K^iJf---:$'^^1-C{i-^B^^T'-:5'DVC^^rm«Lr. 2 0 t*.y h 

7- K^ij7=-*-^^^-rSiaB*itT'-^Dv I -eti^ffi-^^b^p 9 o <^ai:^7" 

m^im 9 0 oitsi^T'-^ t $ n-BfiMB^ftT'- ^ d v n*. ^-^-fb^iisp s 9 

2 0 t: 'y h 7 - K^Ot"- :5' ^^-Tfig ^ -< 5 > ^t*- ^J' D A V^^I^SM^il*^- ^ 
DAA^. ^-^fbMSSPB 9;6^^>Jllal$n/c2 0 b*«y h 7- K^Jt*-:? ^r^-Tfi^B* 



wo 03/096608 



PCT/JP03/05676 



3 1 

T- 9 ^mu 1 0 4 Tii. sgB^^T'- D V I . ^ > ^^t^- ^ d 

^'-Y ^ >ir7='-$'DAV^:ma^ifti!JT••-:5'DAA^$:#^-efig'l. 2 0 h-?- K^iJ 
x-:5'DHP^II^t-'l>. iI(^ck-9t3LT> T'-:5'^fi$Pl 0 4 lc*5V^T|f^$n'S. 
2 0 e-y h -7- K^ijT'-^DHPti. F/SW^^ 1 0 5 Ic^^^^ti-So 

P/S^SI^Pl 0 5Ij:*>-^TI±. 2 0 t*.y h'7-K3?ijT'-^DHP{cP/'S^m*D: 
p^ifeLT. 2 0 e-y h9-K^iJ-r*-^DHPlJ:S^<'>UT;U7'-:J'DHSD^^ 

l 0 6 li. yT;bT'— ^DHS D{;ix ^7 v >-7';u^jG:a*if6L. 

E^,§P 1 0 8 Kiit^-r:^, N R Z I 1 0 8 {i. X 7 >-7';U^zO;®3{)^'>6Hj- "^tlfc 

i/U T^Ut'-^DH S C^i:-:?V^T(DNRZ m^^^^T•9. ^nicd;0. NRZ 

$n 0 8i::*5l^-C. HD-SDim-^DH SA^^^^ti. ^ti*^i> U T;U7'— ^J'J^J^^P 9 2 

0 2 5:RZ>*|12 6l±. 0 2 4(:i^$n'S.YT'-^tS#<t:gP 1 0 i:ri/ct'- 

^'^-^fbSP 1 0 2 iioi,^-r<D^ 1 (DMi^mf^m^m-t. H 2 5 iz?jk^n^m 1 
i|iJ?g«?>j76^i»ffl^n/cYT'-i5'«-§-'fb^ 1 0 1 RZfm 2 6 \Z7rs^ti^m 1 ©:R#^fife«?iJ 
^^M^n/tCT-'-iJ'^-^'fl:^ 1 0 2*^fflv>^n-r. 0 2 3 i-^^ti'i)^-^<bSP9 o 

fl^©l5Hl-:tel:)-^^ 1 9:®, ^2 0^, ^2 l]S*/ili^2 2^lJifHic$tL/i:^B^ 

0 2 5 tc^^ti'S. YT'-^^-^fb^ 1 0 1 \:i'0\,>X(Dm 1 (DM^m^m^i^ 1 0 f 
>y b 9 - K^Ot*-^ ^T^-TBt-^'fbYfl-^lftjtT'-^ DX YA^'m 1 ©SSmT K bXT"- 
^i:LT#t^$n-S;^^U^l 1 1 ilr'-iS^ D E YA<^*&$ ti^SLiJfl^SP 1 1 

timm^^l 1 2ti. 0 8 {ii^^^i'l.SLISl^^SPS 2 <!:[5l^tli:. I'VP.^^S 3, 
D E S Bf -^Jf^J^agP 5 4 RXf e .y h W.^U 5 5 MUil^^— ^ D X 

A^JitHL-r. ^n^^^U§P 1 1 n;i. ^2(^)^aiT KUXT-*-i5'i:LT^ft*#^'S>o 

1 1 1 ic^-pTli. K 000h~003 hRZf 3 FC h~ 3 F F 

h«:6^n/•^ 1 0 t*«y b 3- K^W b/c 1 0 2 4 - 8 = 1 0 1 6 1 0 t' -y h 7- 
HT-*-5'A^t&,1irt$nTV^^o CtL^t^l 0 1 6^@®1 0 e-y b 9— KT'-:5'li. 
*^Wr-S> 1 0 b*.y b 3- K*^ y ^ 'JgP 1 11 t-.ll 1 <^^tbT K U'T^t'-^ 
l|g$:Jx-i>Bg-§-'fbY«-§-B*^7=-*-:$'PXY=Sr?f^^-r'S. 1 0 If.y b '7- KO^^ A^W-t-l. 
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3 2 

n -& ^^^T"- 5' D X A u xmt-t it<Dt^tL^. 
±?jE<D$n< t^ury =e'jg|5i i i *>^>^^ai$n'S i o t*-y h 7— Kt*— I'll 

<5i:@H^ij ^ nr. 1 0 f .y h 7 - h'n^- 9 ^m-^im'^m.T— ^ d v y ^j^^gi-'&o 

0 2 6 \z.7r^^ixhQ.^-9m.^{cU 1 0 2 tJ:oi>T<D^ 1 ©=S:#«fig«ajti> 1 0 t' 

^i:LT{^$^$n^y ^USPl 1 6^> liT'-:5'DEY*<^i^$n'SSLif^^gpi 1 

SLi[|g^lf|5 1 1 7{±. 0 2 5 tc^^ti'g.M^^SM 1 2 <h|5Hi(^^>OT-*0, U 
S^XiJ'SPS 3, D E S Bg-i-?fM$|3 5 4:Rl/t*«v MXtBSP 5 5 nx^,^T. 

WSL^T^-^s'DXA^jiiditx. -en^p«^u§pi i et^. ^2<D^aiT ku-xt* 

^^U§P1 1 6t^^>. ^-J[t=i— KO 0 0 h~ 0 0 3 h:5^t>'3 FCh~3FFh;6^|5^ 
y{)>n/c 1 0 t*>y h=>- K^WU^c 1 0 2 4 - 8 = 1 0 1 6{i© 1 0 t*«y b 7- Fr*- 
^*^'^lfi^4aTV^^„ -eLT. iin^>(^l 0 1 6{iC0l Otf<y ^ 
^;6^'Wr'S> 1 0 t*.y b n- . ^ ^ U gP 1 1 6 iz^ 1 ®^HiT F bX5=*-:$' LT 

'^^%n^m^\>czm^^m.'T—^Tiy.z^'Bm-t^ i o tf-y b7-Ko^>5?*<w-r 

1 0 t* .y h n - K h . 1^1 (Dift^oM)i&M#^ ^ 0 . ^(Dm%.(Oimm'^(0 h 
l^. #^(^)^fS:M#5{»^ y ^ y gp 1 1 6 l::^ 2 ®^ttlT K UX^-jS' h LT#t 

$ n -s. jgm^T'- D X A icps i; T^f b-r o i $ n o 

^^U§P1 1 6*>^^^m$tL'& 1 0 t*.y h7-K-7'-^li. «li^SH^iJ$n-C. 1 

±iiliO0 2 5:Ri;0 2 6 l;:^$n^=a<*1i^^Jl3S>^T(i. p^^Ugpi 1 1 :S:l>* 1 
1 6 {::^/?Si^$nfc!§LiCll4$P 1 1 llkVfX 1 7>6^ MSLiCf'-iJ' DX A^^^ 
Lr-eti=&^^U$P 1 1 i:&l>'l 1 6 ^::#t*^1-'&^)CD^$nTl^'&/5^ SL^^^aJi 
1 llk-a-l 1 7<^. MSLi!:f'-:5'DXA{::ft;l-r. Bf^©SL^T*-rS^^B^LT^ 

mi i'm^mi 1112 4i^^$n'i>YT'-^«-§-'fb^i 0 \ -bix^z^- 

<i^^j«ffl$nfcY7"-^ts#<b§p 1 0 i;^i>'0 2 %\z.7r.^%%h'mi(Dm.¥mm\ 
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3 3 

m2 83S, mz g^sfcii^s \m\^iEWL^titcmni^^^^--^Bmmm.<om i(o 
m 2 7 \c^s^n^YT—^m^-<t^ i o i iz-^y.^xom i (om^iSM^t^ i o f 

SLif^^SPl 2 2l±. EI2 5 l^^^n'l.iL^^^^P 1 1 2 <h|5Hio^)OT-*f9. 

>';^^'^5 3. D E s Bt-^?f^j^gp 5 4:5it>'f-y h gjiffigp 5 5 nxi^T. 

Ma^T---^DXA$:JiaiL.-r, -en^^pgc^v^^aill^gp 1 2 lld^t^^-T'l.. 
B*^7-*-^DVY{::^^-r-&o lL(Oljm'^'J:^°mnU\ 2 Uii^-:>-Cti. Bf-§-<bY 

#T-*-^D VYtcoV^T®n- K-h-r-So ^nt-J:0. Bi-^fbYft-^B^^tT'— ^ DX 

Y*^ Ym-i-ll*^tf*-^DVYtc^^$n'S.Ci:{^5^j:'l>„ 

CCl-eii. Bf^<bYm-^li*^T'-^DXY*< 1 Olf'y h 7- KJiJt*-^ ^fiKi" 

t $tl-Cl^-50-r% 1 0 t*'y h =3— Kd-PV^T^A-Si:. 1 0 ti*<y h 3- Fli, 0 0 
0 h;6^^) 3 FFh^-^. 1 0 2 4^@*-&„ ^CIT?. cn^© 1 0 2 4^i©a— Ktz:, 
0 0 0 h36>f. 3 FF ht-emSlc: 1 1 0 2 4 ^-t?©3- Kfi[gS-§-^#-rc: ^ ii 

V^T. Ym-§-B*^7*-^DVY^?fMt-'& 1 0 t*«y 1 0 If-y 

Jjpg^^5;^ a?||^l^i5Cti>?ll^^«. Bg-^^bYft-^B^Itr'-iJ' DXY 

n- K(D=3- K&aS^^I^M i . ^SLifT*-^ DXAtIj^*.!: -1. 1 0 t*.y b ii- => 
-K^4a#-^^E i <hL. $?>lc. Y#-i-B*#T--^DVY*^t 0W^1t^=i-FO 

Cif2] 

M i = { ( C i - N 1 ) - E i } m o d N 2 + N 1 
■ffiL^ { (C i -N 1 ) -E i } mo dN 2l±. { (C i -N 1 ) -E i ) 2 

Y^i-^-B^^T*- D V Y {± 1 0 .y b y- F^iJt'- ^ ^gr^f -5 N 1 

^lh=i-FO 0 0h~ 0 0 3 h®{ii?-^*9. S^^T. 4<J:7^i:0. ^fc> N 2 li. 
10 f-y ha-F©M^*>^mjli=i-FO«$:^i;/cli|g(> fiPt.. 1 0 2 4 -8 

= 10 16 tU^a 
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3 4 

#-§-*^?|;6^4a/c^> -e-tl^ 1 0 1 6 *^^ii)^n>l.=Ev?ia^^*<tf 

SLif^^SP 1 2 4 li. El 2 7 l^^$n-S>SLif^^§P 1 2 2 <hl5]1icD^)<D-e*«9> b 
v^X^§P5 3, D E S B^-§-ff^j55cgi5 5 4:Rt/t:.y hmtBSPS 5 <^^^T♦^i^$nTl^r. 

l|*#T'-:5^DVClc:^m-r'&o C:©^in3^t a?t^gp 1 2 Sl-^^Tti. Bt-^fbC 
-ft-^B^^T*- ^DXCt-J^L-r. MSL^T*- ^J' D X A tCFS: Ufc . AOl^^ ^ a mM 

^r-i^DVCK':>\,^X(Da—\ft-r^o Z.<D Bt-^-Yb C {f-^B^^T*— ^ D X C t-^-T 
•I.A0M=&v^ia?t^l±, Ji^<Z)^2 7lci^^tL^*P^^.i^*atS^gp 1 2 1 l^Jc^T 
^T^^n Bt-^{b Y<i-^lft{tT'- ^ D X Y l^jl^r L r <7) AQ^^ n 1 til L TIt 
^Dn-S, -ecD^g^. Bg^{bC«-^li*#T'-5'DXC>6^ C{t#l!5»i^T'~;S'DVCti^ 

2 is.T>'i 2- 3 \z^^m^t^ntz^^m^^\^ I 2 2:^1/1 2 4^v ^mitT^-^'D 

XA^^^L-r^tl^i)|]il$^va.D?I»gM 2 1J5lI;1 2 3 l^K^^-f-i. O ^ $ tLT 
V^'i);6^ SLk^^SPl 2 2^^r/l 2 4^. ^miJf'-^'DXAt^ft^T. Hf^tDSL 
if7=-*-i5'^^^LT-etl*^JDi^^ViaM»a5 1 2 1 1 2 3 (^{ftJ^-T^ ^''J: 

1112 QRXfm^ 1112 4lJ:/T^$n'i.Yx-i5'«-^'fbgn 0 IJkZfCr- 

^m-^<tUl 0 2^^:o V^-^(D^3©:P:#:1t^^^J^^•ro 0 2 9 l^i^^tL-i.^ 3 

^^^j*^gFiffl$tiyiY-7"-^ti-^{b§i5i 0 1 WE3 oi^^^ti^^^oM^mmm 
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3 5 

ii3S<7)igHi::*5ij--&^ 1 93S. ^2 0:5, mz im^fciimz imizsm^ntcnm 

0 2 9 J-^^ti'&YT'-iJ'^-^ibgpi 0 1 \z'DK^T:<o%%(DmM-mWM^X^ Y^t# 
8*^7='- ^'D.VY*^ ^iJi=i- K^^S^^i- K<^®H^M-@e$tL^ 0 0 Oh~ 0 0 3 
h;ftr/3FCh~3 FFh ^■t'l>*>i;-e?^fife^tl/ct<D-T?7^j:< . ffi$gn-K^^ji:n 

^^'^t'ffli^t>n'i)„ ^^Lx. 0 2 9 ic^^n-g.YT-'-^^-^'fbSP 1 0 
md(DmwmiJ^i^nt. ±i&(om2 7tc^$n^Yf'-^m-§-<k$M o u^ov^t©^ 

tm^^i^^^mnui 2 1 :s:t>'SL^^^^ 1 2 2t±. 02 Tt^i^^n-sY-r---^^ 

Igt^^^Pl 2 2 ^iHl^ilclif'^L. W^i^oLa^ggEgpi 2 1 *^^>. B^#{bY{i-^l|^# 
f-^DXY^^X Y{S-^B»T-'-5^DVY' ^ft^JHtli^n^, C®Y^-§-IJ*^t'- 
^DVY' t±> 0 2 Hz^^tL^Yy'-^mM-imi 0 2 0:^^!^^^^ 

«ajt^*3(t'S.*P^=t>'^a?ll^$Pl 2 1 *>^Jtai$n'&YM-f-B*#T'-^DVYH:*i^ 

*p^ti^^a?tmgpi 2 1 A^f.Jlldi'$n^Y^■^i^*#T*-:5'DVY' ii. ^^USP 
1 2 6 (-^ti^^n-So ^^Ugpi 2 6f3j3(,NXti. Y{1#I!*<^T'-^DVY' 
❖ ^:^tbLi:)5<^Tt)tl. ^=ey§Pl 26;6^?>v Y{f-^B*#T'-:5^ D VY' l^SoX Y 
fi-§-0*#T*-^DVYA^iliaj^tl-l>o "^om. Yff-^B^^T'-iJ'DVY' 
*,/c-pT{i, Ym-§-lft#7='-^'DVY' ^J^m-t^^l Of.y h7-K*^ ^n*<h 
'I) 1 0 t'.y hn— Kt^iJiSUT^i^^nycttiXT Kt'X^=^>-3-C»^iZi^n. */c. Y 
{i-^B*#7^-:5'DVY' O^tH Ut-^/c -p Tli. Y{f-§-B^{t7'-^ D V Y' ^ffMi" 
1 0 h K75^. »iiT K bT. 1 ^1 <Df^^(DMmm^^^^ir ^ ii(Dt^ 

^^UgPl 2 6 {c:«tii^n/cYm-tl|^#T--^DVY' tm^tii^ 
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3 6 

mi^'T- ^ D V Y ' d o T oE^A^^Tbtir . Ym^^^T*- ^T>vYm%hn^. 
El 3 0 \z7^^n^cr-9m.mtu 1 0 2 \z-D\.^x(o%z<om¥^iim^t. cm% . 

il*#7'-:5'DVC*^ mJt=i-K*if^=i-K©|gH^t-iS^n'& 0 0 0 h~0 0 3 
h:5^t/3 FCh~3 FFh<h-r'l)fe^-e?^^$nfc*><7)-e^.j:<. ffi^n- Ki^jhn 

^m^^^zmy^^^n^. -^u-r. us ot3^$n-s>CT'-i5'm-^'fb^i o 2 

^3®*#i|ifig^Jl±. 1112 8 {c^N$n^CT-*-^m#'fb$P 1 0 2^^:-:p^,^T(D^2^75^ 
*pgc^i^^a?||^$P I 2 3 <7)aj;'j{l'Jl-I2$n^^^U^P 1 2 7:*^iiAa$ 
n/c 4i © icf^^ ^ ^ ^> O <h L TIM ^ n -S. o 

tp^|gc^i^3.n?g»gp 1 2 3 :&t/SL^^^gP 1 2 4ti. 0 2 8 t^^$n>S> C x-^^ 
#{b§Pl 0 2t;:ol^-r(D^2(DS:#:1t^^](c*5t^'l.*D^^v^^ait»:tM 2 3;Rt/gL 

^^^§13 1 2 4 tmm\zm{'^\^^ iim=^'y^^mnu 1 2 3 tj^^,. B§-§-{bc<i-^B^jt 

^DVC l±> 0 2 ^\Z7i<^ix^C7'—^m.%itU\ 0 2 2 <7)^^*fllfig 

1 2 TM^i^^n^o y^U^Pl 2 7lc:ibH^-r{d:. C ^•^Ift^T'- :5' D V C ' ©»ii 
^i:^tiJLt*<lf^^n. ^^'J$P 1.2 7:6^f>. C{t-^B«7=*-^DVC' IC^-^X C 

'SI 0 e«y hn— K{;ifSi;-C^46^>iayc:tfi2iT KbX^^)o-r*tiZi^tL> tfc. C 
{f-^e^'^T^-^.DVC' ©SctbLlc^yc-pTli. C<H-tB»T*-^DVC' <lrffMt- 
1 0 tr-y h7- V-bK KbX<h m 1 0#^cD^J^JP#^W-r'i>>©i:^ 

Fb;^^©K© 1 ^ 1 ©#^©mMIIFai> Kl-«iJ'9^T^n'l>»iAT FL- 

it^a- F{-t!]o^T<^>n'i.^t±iT Fb;^oliiai^t-> ^git^n'Si^tiiT 
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3 7 

mf$.m iz^-^xii. m^<t c {s-^b^^-t'- ^dxc mn^'^ 'j^^ mn^ 1 2 3 ij: a: 
-p-rc«-§-B*'»T'-:5'Dvc' i^^m^n. $^>ic. p'^'jspi zi\z^^xcm^ 
n^^T'-^Dvc icov^T<D^^A^^fbn-c. cm-§-B*^T'-^Dvc*n#^n'S>, 

2 1 ^tt>' 1 2 3 lc^x?^i^$nfcr?§Lit^^$P 1 2 2:^1; 1 2 4 MSLifT'-iJ' D 
XA^^^LT-^n^riB^gc^S^zi-aitattP 1 2 1 :S:t>* 1 2 3 M^^-f-S ^ $ tiT 
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